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©  Pyridine  derivatives. 
Compounds  of  formula  (1):- 

and  pharmaceutically  acceptable  salts  thereof,  where 

R1  and  R2  are  the  same  or  different  and  are  C1-6  alkyl  or  with 
the  nitrogen  atom  to  which  they  are  attached  form  a 
pyrrolidino  or  piperidino  group; 

R3  is  C1-4  alkylene; 
W  is  a  group  -XYCH2CH2NHR4  in  which 
Y  is  methylene  or  sulphur: 
X  is  methylene  or  oxygen,  provided  that  it  is  methylene 

when  Y  is  sulphur,  and 
R4  is  a  group  of  formula  (2):- 

where 
R5  is  NCN,  NNO2,  NH  or  CHNO2  and  R6  is  hydrogen, 

hydroxy,  amino,  C1-6  alkyl,  C2-4  alkynyl;  or  R4 is  a  group 
of  formula  (3):- 

where 
R7  is  a  covalent  bond  or  methylene  or  ethane-1,  2-diyl 

optionally  substituted  with  one  C1-6  alkyl  group  or  a 



second  C1-6  alkyl  group  or  a  phenyl  (C1-6  alkyl)  group,  or 
a  group  of  formula  (4):- 

where 
R8  is  hydrogen;  C1-6  alkyl,  optionally  substituted  phenyl  or 

phenyl  (C1-6  alkyl),  (the  substituents  being  one  or  more 
C1-6  alkyl  or  C1-6  alkoxy  groups  or  halogen  atoms  or  a 
methylenedioxo  group),  or  optionally  substituted 
furanyl-  or thienyl-  or  pyridyl(C1-6  alkyl)  (the  substituents 
being  one  or  more  C1-6  alkyl  or  C1-6  alkoxy  groups);  and 
R9  is  hydrogen,  C1-6  alkyl  or  benzyl, 

or  W  is  Y1R10  where 
Y1  is  (CH2),  where  a  is  from  3  to  6  or  (CH2)bS(CH2)d  where  b 

and  d  are  the  same  or  different  and  are  from  1 to  3  or 
O(CH2)f  where  f  is  from  2  to  5  and 

R10  is  a  group  of  formula  (5):- 

where 
R"  is  cyano,  carbamoyl,  ureido,  hydroxy,  C1-6  alkoxy,  C1-6 

alkanoyl,  C1-6  alkanoylamino,  arylsulphamoyl,  aralka- 
noyl,  carboxymethyl  or  a  group  of  formula  (6):- 

where 
R"  is  C1-6  alkyl,  haloC1-6alkyl,  optionally  substituted  phenyl, 

amino,  mono  or  di(C1-6)alkanoylamino,  arylamino  or 
arylalkanoylamino; 

R12  is  hydrogen  C1-6  alkyl  C2-6  alkanoyl,  C2-6  alkenyl,  C2-6 
alkynyl,  cyano;  or 

R10  is  a  group  of  formula  -CONHR14  where  R14  is  hydrogen, 
C1-6  alkyl,  hydroxy  or  sulfamoyl. 



T h i s   i n v e n t i o n   r e l a t e s   to   c e r t a i n   p y r i d i n e  

d e r i v a t i v e s ,   p r o c e s s e s   f o r   t h e i r   p r e p a r a t i o n ,  

p h a r m a c e u t i c a l   c o m p o s i t i o n s   c o n t a i n i n g   them  and  t h e i r   u s e  

as  h i s t a m i n e   H 2 - a n t a g o n i s t s .  

A  h i s t a m i n e ,   a  p h y s i o l o g i c a l l y   a c t i v e   c o m p o u n d  

e n d o g e n o u s   in  mammals ,   e x e r t s   i t s   a c t i o n   by  i n t e r a c t i n g  

w i t h   c e r t a i n   s i t e s   c a l l e d   r e c e p t o r s .   One  t y p e   o f  

r e c e p t o r   i s   known  as  a  h i s t a m i n e   H I - r e c e p t o r   (Ash  a n d  

S c h i l d ,   B r i t .   J .   P h a r m a c .   C h e m o t h e r .   27  4 2 7 ( 1 9 6 6 ) )   a n d  

the   a c t i o n s   of  h i s t a m i n e   m e d i a t e d   t h r o u g h   t h e s e   r e c e p t o r s  

a r e   b l o c k e d   by  d r u g s   c o m m o n l y   c a l l e d   " a n t i h i s t a m i n e s "  

( h i s t a m i n e   H I - a n t a g o n i s t s )   a  common  e x a m p l e   of   w h i c h   i s  

m e p y r a m i n e .   A  s e c o n d   t y p e   of  h i s t a m i n e   r e c e p t o r   i s   k n o w n  

as  t h e   H 2 - r e c e p t o r   ( B l a c k   e t   a l .   N a t u r e   1 9 7 2 ,   2 3 6 ,  

3 8 5 ) .   T h e s e   r e c e p t o r s   a r e   n o t   b l o c k e d   by  m e p y r a m i n e   b u t  

a r e   b l o c k e d   by  b u r i m a m i d e .   C o m p o u n d s   w h i c h   b l o c k   t h e s e  

h i s t a m i n e   H 2 - r e c e p t o r s   a r e   c a l l e d   h i s t a m i n e   H 2 -  
a n t a g o n i s t s .  

H i s t a m i n e   H 2 - a n t a g o n i s t s   a r e   u s e f u l   in  t r e a t i n g  

d i s e a s e   c o n d i t i o n s   c a u s e d   by  t h e   b i o l o g i c a l   e f f e c t s   o f  

h i s t a m i n e   m e d i a t e d   t h r o u g h   H 2 - r e c e p t o r s ,   f o r   e x a m p l e ,  

as  i n h i b i t o r s   of  g a s t r i c   a c i d   s e c r e t i o n ,   in  t h e   t r e a t m e n t  

of  i n f l a m m a t i o n   m e d i a t e d   t h r o u g h   h i s t a m i n e   H 2 - r e c e p t o r s  
and  as  a g e n t s   wh ich   a c t   on  t h e   c a r d i o v a s c u l a r   s y s t e m ,   f o r  

e x a m p l e ,   as  i n h i b i t o r s   of  e f f e c t s   of  h i s t a m i n e   on  b l o o d  

p r e s s u r e   m e d i a t e d   t h r o u g h   h i s t a m i n e   H 2 - r e c e p t o r s .  

C i m e t i d i n e   is   an  e x a m p l e   of  a  h i s t a m i n e  

H 2 - a n t a g o n i s t .   C i m e t i d i n e   has   b e e n   shown  to  be  u s e f u l  

in  t h e   t r e a t m e n t   of  d u o d e n a l ,   g a s t r i c ,   r e c u r r e n t   a n d  

s t o m a l   u l c e r a t i o n ,   and  r e f l u x   o e s o p h a g i t i s   and  in  t h e  

m a n a g e m e n t   of  p a t i e n t s   who  a r e   a t   h i g h   r i s k   f r o m  

h a e m o r r h a g e   of  the   u p p e r   g a s t r o i n t e s t i n a l   t r a c t .  



In  some  p h y s i o l o g i c a l   c o n d i t i o n s   t h e   b i o l o g i c a l  

a c t i o n s   of  h i s t a m i n e   a r e   m e d i a t e d   t h r o u g h   b o t h   h i s t a m i n e  

H1-  and  H 2 - r e c e p t o r s   and  b l o c k a d e   of  b o t h   t y p e s   o f  

r e c e p t o r s   i s   u s e f u l .   T h e s e   c o n d i t i o n s   i n c l u d e  

i n f l a m m a t i o n   m e d i a t e d   by  h i s t a m i n e ,   f o r   e x a m p l e   s k i n  

i n f l a m m a t i o n ,   and   t h o s e   h y p e r s e n s i t i v i t y   r e s p o n s e s   due  t o  

t h e   a c t i o n   of  h i s t a m i n e   a t   Hl -   and  H 2 - r e c e p t o r s ,   f o r  

e x a m p l e   a l l e r g i e s .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

c o m p o u n d s   of  f o r m u l a   (1)  : -  

and  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   t h e r e o f ,   w h e r e  
R1  and  R2  a r e   t h e   same  or  d i f f e r e n t   and  a r e   C 1 - 6  

a l k y l   or  w i t h   t h e   n i t r o g e n   a tom  to  w h i c h   t h e y   a r e  

a t t a c h e d   f o r m   a  p y r r o l i d i n o   or  p i p e r i d i n o   g r o u p ;  
R3  is   C1-4  a l k y l e n e ;  

W  i s   a  g r o u p   -XYCH2CH2NHR4  in  w h i c h  

Y  i s   m e t h y l e n e   or   s u l p h u r ;  

X  is   m e t h y l e n e   or   o x y g e n ,   p r o v i d e d   t h a t   i t   i s   m e t h y l e n e  

when  Y  i s   s u l p h u r ,  

and  R4  i s   a  g r o u p   of  f o r m u l a   ( 2 ) : -  

whe re   R5  i s   NCN,  NNO2,  NH  or  CHNO2  and  R6  i s  

h y d r o g e n ,   h y d r o x y ,   a m i n o ,   C1-6   a l k y l ,   C 2 - 4  



a l k y n y l ;   or  R4  i s   a  g r o u p   of  f o r m u l a   ( 3 ) : -  

w h e r e   R7  i s   a  c o v a l e n t   bond  or  m e t h y l e n e   or  e t h a n e - 1 ,  

2 - a i y l   o p t i o n a l l y   s u b s t i t u t e d   w i t h   one  C1-6  a l k y l  

g r o u p   or  a  s e c o n d   C1-6  a l k y l   g r o u p   or  a  p h e n y l  

( C 1 - 6   a l k y l )   g r o u p ,   or  a  g r o u p   of  f o r m u l a   ( 4 ) : -  

w h e r e   R8  is   h y d r o g e n :   C1-6  a l k y l ,   o p t i o n a l l y  

s u b s t i t u t e d   p h e n y l   or  p h e n y l   (C1-6  a l k y l ) ,   ( t h e  

s u b s t i t u e n t s   b e i n g   one  or  more   C1-6   a l k y l   o r  

C 1 - 6   a l k o x y   g r o u p s   or  h a l o g e n   a t o m s   or  a  

m e t h y l e n e d i o x o   g r o u p ) ,   or  o p t i o n a l l y   s u b s t i t u t e d  

f u r a n y l -   or  t h i e n y l -   or  p y r i d y l  ( C 1 - 6   a l k y l )   ( t h e  

s u b s t i t u e n t s   b e i n g   one  or  more   C1-6   a l k y l   o r  

C 1 - 6   a l k o x y   g r o u p s ) ;   and  R9  i s   h y d r o g e n ,   C 1 - 6  

a l k y l   or  b e n z y l ,  

or  W  i s   Y1R10  w h e r e  

Y1  is   (CH2)a   w h e r e   a  is   f rom  3  to   6  o r  

( C H 2 ) b S ( C H 2 ) d   w h e r e   b  a n d   d  a r e   t h e   same  o r  

d i f f e r e n t   and  a r e   f rom  1  to   3  o r  

O ( C H 2 ) f  w h e r e  f   i s   f r o m  2   t o  5  



and   R10  i s   a  g r o u p   of  f o r m u l a   ( 5 ) : -  

w h e r e   R11  i s   c y a n o ,   c a r b a m o y l ,   u r e i d o ,   h y d r o x y ,   C 1 - 6  
a l k o x y ,   C1-6   a l k a n o y l ,   C1-6  a l k a n o y l a m i n o ,  

a r y l s u l p h a m o y l ,   a r a l k a n o y l ,   c a r b o x y m e t h y l   or  a  

g r o u p   of   f o r m u l a   ( 6 ) : -  

w h e r e   R13  i s   C1-6   a l k y l ,   h a l o C 1 - 6 a l k y l ,   o p t i o n a l l y  

s u b s i t u t e d   p h e n y l ,   a m i n o ,   mono  or  d i ( C 1 - 6 ) a l k a n o y l -  

a m i n o ,   a r y l a m i n o   or  a r y l a l k a n o y l a m i n o ;  
R12  i s   h y d r o g e n ,   C1-6  a l k y l ,   C2-6   a l k a n o y l ,   C 2 - 6  

a l k e n y l ,   C2-6   a l k y n y l ,   c y a n o ;  

or   R10  i s   a  g r o u p   of  f o r m u l a   -CONHR14  w h e r e   R14  i s  

h y d r o g e n ,   C l - 6   a l k y l ,   h y d r o x y   or  s u l f a m o y l .  

The  p r e s e n c e   of  t h e   g r o u p   RlR2NR3  a t   p o s i t i o n  

4  o f   t h e   2 - p y r i d y l   m o i e t y   in  t h e   c o m p o u n d s   of  f o r m u l a   ( 1 )  

c o n f e r s   a  p a r t i c u l a r l y   f a v o u r a b l e   l e v e l   of  H 2 - a n t a g o n i s t  

a c t i v i t y .  

E x a m p l e s   of  C1-6  a l k y l   g r o u p s   w h i c h   R1  and  R2 

r e p r e s e n t   a r e   m e t h y l ,   e t h y l ,   n - p r o p y l   and  i s o - p r o p y l .  

P e r f e r a b l y   R 1  a n d   R2  a r e   t he   same  C1-6   a l k y l   g r o u p  

and   in   p a r t i c u l a r   t h e y   a r e   m e t h y l .  

E x a m p l e s   of   a l k y l e n e   g r o u p s   w h i c h   R3  r e p r e s e n t s  

a r e   m e t h y l e n e ,   e t h a n e - 1 , 2 - d i y l   and  p r o p a n e - 1 , 3 - d i y l .  

P r e f e r a b l y   R3  i s   m e t h y l e n e .   P r e f e r a b l y   t h e   g r o u p  
R1R2NR3  i s   d i m e t h y l a m i n o m e t h y l .  



One  g r o u p   of  c o m p o u n d s   f a l l i n g   w i t h i n   t h e   s c o p e   o f  

t he   i n v e n t i o n   has   f o r m u l a   (1)  w h e r e   X  is   m e t h y l e n e   and  Y 

i s   s u l p h u r .  

A  s e c o n d   g r o u p   of  c o m p o u n d s   f a l l i n g   w i t h i n   t h e   s c o p e  

of  t he   i n v e n t i o n   has   f o r m u l a   (1)  w h e r e   X  i s   o x y g e n   and  Y 

is   m e t h y l e n e .  

When  R4  i s   a  g r o u p   of  f o r m u l a   ( 2 ) ,   p r e f e r a b l y   R5 

is   NCN  or  C H N 0 2 .  

E x a m p l e s   of  C1-6  a l k y l   g r o u p s   w h i c h   R6  r e p r e s e n t s  

a r e   m e t h y l ,   e t h y l   and  n - p r o p y l .   E x a m p l e s   of  C 2 - 6  
a l k y n y l   g r o u p s   w h i c h   R6  r e p r e s e n t s   a r e   e t h y n y l  

and  p r o p y n y l .   P r e f e r a b l y   R6  is   C1-6  a l k y l ,  

p a r t i c u l a r l y   m e t h y l . '  

When  R4  i s   a  g r o u p   of  f o r m u l a   (3)  i t   w i l l   b e  

a p p r e c i a t e d   t h a t   w h e r e   R7  b e a r s   two  s u b s t i t u e n t s ,   t h e s e  

w i l l   be  s e l e c t e d   f o r   s t e r e o c h e m i c a l   c o m p a t i b i l i t y .  

E x a m p l e s   of  C1-6  a l k y l   g r o u p s   s u i t a b l e   a s  

s u b s t i t u e n t s   on  R7  a r e   m e t h y l ,   e t h y l   and  n - p r o p y l .  

E x a m p l e s   of  s p e c i f i c   v a l u e s   f o r   R7  a r e   m e t h y l e n e ,  

e t h a n e - 1 , 1 - d i y l   and  e t h a n e - 1 , 2 - d i y l .  

P r e f e r a b l y   R7  is   m e t h y l e n e .  

E x a m p l e s   of  s u b s t i t u t e d   p h e n y l   g r o u p s   and  t h e  

s u b s t i t u t e d   p h e n y l   m o i e t y   f o r   p h e n y l ( C 1 - 6   a l k y l )   g r o u p s  
f o r   R 8  a r e   3 - m e t h y l p h e n y l ,   3 - m e t h o x y p h e n y l ,  

3 , 4 - d i m e t h o x y p h e n y l   and  3 - c h l o r o p h e n y l .  

E x a m p l e s   of  o p t i o n a l l y   s u b s t i t u t e d   f u r a n y l - ,  

t h i e n y l -   and  p y r i d y l ( C 1 - 6   a l k y l )   g r o u p s   f o r   R8  a r e  



o p t i o n a l l y   s u b s t i t u t e d   2 - f u r a n y l - ,   2 - t h i e n y l - ,  

2 - p y r i d y l - ,   3 - p y r i d y l - ,   or  4 - p y r i d y l ( C 1 - 6   a l k y l )  

g r o u p s ,   and  p a r t i c u l a r l y   3 - p y r i d y l - ,   6 - m e t h y l - 3 - p y r i d y l -  

and   6 - m e t h o x y - 3 - p y r i d y l ( C 1 - 6   a l k y l ) .  

E x a m p l e s   o f   C1-6   a l k y l   g r o u p s   f o r   R 8  a n d   R9 

a r e   m e t h y l ,   e t h y l   and  n - p r o p y l .  

P r e f e r a b l y   R8  i s   b e n z y l .  

P r e f e r a b l y   R9  i s   h y d r o g e n .  

When  W  i s   a  g r o u p   of  f o r m u l a   Y1R10  p r e f e r a b l y  
R11  i s   c y a n o ,   c a r b a m o y l   or  a  g r o u p   - S 0 2 R 1 3  

w h e r e   R13  i s   a m i n o   and  p r e f e r a b l y   R12  is   h y d r o g e n .  

P r e f e r a b l y   Y1  i s   ( C H 2 ) S ( C H 2 ) 2 .  

E x a m p l e s   o f   p a r t i c u l a r   c o m p o u n d s   w i t h i n   t h e   s c o p e   o f  

t h i s   i n v e n t i o n   a r e   : -  

N - c y a n o - N ' - m e t h y l - N " - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) e t h y l ]   g u a n i d i n e ,  

1 - n i t r o - 2 - m e t h y l a m i n o - 2 - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] e t h y l e n e ,  

and   t h e i r   p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s .  

E x a m p l e s   of  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d  

a d d i t i o n   s a l t s   of  c o m p o u n d s   of  f o r m u l a   (1)  a r e   t h o s e  

f o r m e d   w i t h   h y d r o c h l o r i c ,   h y d r o b r o m i c ,   s u l p h u r i c ,  

p h o s p h o r i c ,   a c e t i c ,   c i t r i c ,   m a l e i c ,   l a c t i c ,   a s c o r b i c   a n d  

m e t h a n e s u l p h o n i c   a c i d s .  



C o m p o u n d s   of  f o r m u l a   (1)  w h e r e   R4  i s   a  g r o u p   o f  

f o r m u l a   (2)  : -  

can   be  p r e p a r e d   by  r e a c t i n g   a  compound   of  f o r m u l a   ( 7 ) : -  

w h e r e   R1  to   R3  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   t o  

f o r m u l a   (1)  w i t h   a  c o m p o u n d   of  f o r m u l a   (8)  : -  

w h e r e   B1  is   a  g r o u p   d i s p l a c e a b l e   w i t h   a m i n e ,   B2  i s   a  

g r o u p   d i s p l a c e a b l e   by  a m i n e   or  i s   NHR6  [ w h e r e   R6  i s   a s  
d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   (2)]   and  B3  i s   a  g r o u p  
R5  or  NCO2C6H5  and  w h e r e   B2  is   a  g r o u p   d i s p l a c e a b l e  

by  a m i n e ,   r e a c t i n g   w i t h   an  amine   of  f o r m u l a   (9)  : -  

and  where   B3  is   NCO2C6H5  and  o p t i o n a l l y   when  B3 

is   NCN  c o n v e r t i n g   t h e   g r o u p   i n t o   NH. 



E x a m p l e s   of  l e a v i n g   g r o u p s   d i s p l a c e a b l e   by  a m i n e s  

a r e   w h e r e   B1  or  B2  i s   QS-,   QSO-,   QSO2- ,   or  QO  (Q 

b e i n g   C1-6   a l k y l ,   a r y l   or  a r a l k y l ) .   Where   B   or  B2 

is   QO-,  Q  i s   p r e f e r a b l y   p h e n y l .   P r e f e r a b l y   t h e  

g r o u p   B1  i s   QS-  w h e r e   Q  i s   m e t h y l .   When  B2  is   a l s o   a  

g r o u p   d i s p l a c e a b l e   by  a m i n e ,   p r e f e r a b l y   i t   i s   QSO  w h e r e   Q 

is   m e t h y l .  

The  d i s p l a c e m e n t   r e a c t i o n   i s   p r e f e r a b l y   c a r r i e d   o u t  

in  t he   p r e s e n c e   of  a  s o l v e n t ,   f o r   e x a m p l e ,   a  C 1 - 6  
a l k a n o l ,   a t   e l e v a t e d   t e m p e r a t u r e s   f o r   e x a m p l e   t h e   b o i l i n g  

p o i n t   of  t h e   r e a c t i o n   m i x t u r e .  

C o m p o u n d s   of  f o r m u l a   (1)  w h e r e   R4  i s   a  g r o u p   o f  

f o r m u l a   (3)  or  (4)  as  p r e v i o u s l y   d e f i n e d   can   b e  

p r e p a r e d   by  r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 1 0 ) : -  

whe re   R1,  R2  and  R3  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   t o  

f o r m u l a   (1)  and  AlA2  i s   e i t h e r   a  g r o u p   XYCH2CH2NH2 
w h e r e   X  and  Y  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   t o  

f o r m u l a   (1)  o r ,   when  X  and  Y  in  f o r m u l a   (1)  r e p r e s e n t  

m e t h y l e n e   and  s u l p h u r   r e s p e c t i v e l y ,   A1  i s   m e t h y l e n e  

and  A2  i s   a  l e a v i n g   g r o u p   d i s p l a c e a b l e   by  t h i o l ,   w i t h  

a  c o m p o u n d   of  f o r m u l a   (11)  or  (12)  : -  



w h e r e   D  i s   e i t h e r   a  g r o u p   d i s p l a c e a b l e   w i t h   a m i n e  

when  A i A 2  i s   XYCH2CH2NH2,  or  i s   HSCH2CH2NH- 
when  A  i s   m e t h y l e n e   and  A   i s   a  l e a v i n g   g r o u p  

d i s p l a c e a b l e   by  t h i o l .  

E x a m p l e s   of  g r o u p s   d i s p l a c e a b l e   by  t h i o l   a r e  

h y d r o x y ,   a l k a n o y l o x y   ( p r e f e r a b l y   a c e t o x y ) ,  

m e t h a n e s u l p h o n y l o x y ,   p - t o l u e n e s u l p h o n y l o x y ,  

t r i f l u o r o m e t h a n e s u l p h o n y l o x y ,   C1-6   a l k o x y   ( p r e f e r a b l y  

m e t h o x y ) ,   c h l o r i n e ,   b r o m i n e   and  t r i a r y l p h o s p h o n i u m  

( p r e f e r a b l y   t r i p h e n y l p h o s p h o n i u m ) .  

When  A2  i s   s u l p h o n y l o x y ,   c h l o r i n e ,   b r o m i n e   o r  

t r i a r y l p h o s p h o n i u m ,   t h e   r e a c t i o n   i s   c a r r i e d   o u t   in   t h e  

p r e s e n c e   of  a  b a s e ,   f o r   e x a m p l e   in  t h e   p r e s e n c e   of  s o d i u m  

e t h o x i d e   in  e t h a n o l .   When  A2  i s   a  g r o u p   d i s p l a c e a b l e  

by  m e r c a p t a n ,   p r e f e r a b l y   i t   i s   h y d r o x y ,   C1-6  a l k o x y   o r  

a c e t o x y   and  t h e   r e a c t i o n   i s   c a r r i e d   o u t   u n d e r   a c i d i c  

c o n d i t i o n s ,   f o r   e x a m p l e   in  a c e t i c   a c i d   or  in  a q u e o u s  

h y d r o c h l o r i c   or  h y d r o b r o m i c   a c i d .  

C o m p o u n d s   of  f o r m u l a   (7)  w h e r e   R3  is   CH2  c a n  

be  p r e p a r e d   as  d e s c r i b e d   in   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

No  0 0 4 9 1 7 3   and  c o m p o u n d s   of   f o r m u l a   (7)  w h e r e   R3  o t h e r  

t h a n   CH2  c an   be  p r e p a r e d   by  a n a l o g o u s   p r o c e d u r e s .  

Thus   t h e   c o m p o u n d s   of  f o r m u l a   (7)  can   be  made  in  one  o f  

t h r e e   ways  : -  

(i)   f o r   t h o s e   c o m p o u n d s   in  w h i c h   X  is   m e t h y l e n e   a n d  

Y  i s   s u l p h u r ;   by  r e a c t i n g   a  p y r i d y l   d e r i v a t i v e   o f  

f o r m u l a   (10)  ( in   w h i c h   A1  is   m e t h y l e n e   and  A2  i s   a  

g r o u p   d i s p l a c e a b l e   w i t h   a  t h i o l )   w i t h   c y s t e a m i n e .  

P r e f e r a b l y   A2  is   c h l o r i n e   and  t h e   r e a c t i o n   i s   c a r r i e d  

ou t   u n d e r   b a s i c   c o n d i t i o n s ,   f o r   e x a m p l e   in  a  C 1 - 6  
a l k a n o l   in  t h e   p r e s e n c e   of  an  a l k a l i   m e t a l   a l k o x i d e .  

When  A 2  i s   h y d r o x y   t h e   r e a c t i o n   i s   p r e f e r a b l y   c a r r i e d  



o u t   u n d e r   a c i d i c   c o n d i t i o n s ,   f o r   e x a m p l e   in  a c e t i c ,  

h y d r o b r o m i c   or  h y d r o c h l o r i c   a c i d .  

C o m p o u n d s   of  f o r m u l a   (10)  in   w h i c h   A2  is   h y d r o x y  

can   be  p r e p a r e d   by  h y d r o x y m e t h y l a t i n g   a  c o m p o u n d   o f  

f o r m u l a   ( 1 3 ) ,  

w h e r e   R15  is   R16CN  [ ( w h e r e   R16  i s   a  c o v a l e n t   b o n d  

or  C1-3  a l k y l e n e )   or  R 1 R 2 N R 3  ( w h e r e   Rl  to   R3 

a r e   as  d e f i n e d   f o r   f o r m u l a   ( 1 ) ] ,   f o r   e x a m p l e   u s i n g  

m e t h a n o l   and  ammonium  p e r s u l p h a t e .   The  p r o d u c t   in  w h i c h  
R15  i s   -R16CN  is   t h e n   r e d u c e d ,   ( f o r   e x a m p l e   u s i n g  

l i t h i u m   a l u m i n i u m   h y d r i d e )   and  a l k y l a t e d   ( f o r   e x a m p l e  

when  R1  and  R2  a r e   C1-6  a l k y l   by  r e d u c t i v e  

a l k y l a t i o n   w i t h   h y d r o g e n   and  an  a l d e h y d e ) .   O p t i o n a l l y  

t h e   p r o d u c t s   in   w h i c h   A   i s   h y d r o x y   a r e   c o n v e r t e d   i n t o  

t h e   c o r r e s p o n d i n g   c o m p o u n d s   in   w h i c h   A2  is   c h l o r i n e   o r  

b r o m i n e   by  r e a c t i o n   w i t h   a  t h i o n y l   h a l i d e ,   f o r   e x a m p l e  

t h i o n y l   c h l o r i d e   in   d i c h l o r o m e t h a n e .  

( i i )   f o r   t h o s e   c o m p o u n d s   in   w h i c h  X   and  Y  a r e   b o t h  

m e t h y l e n e ;   by  r e d u c i n g   a  p y r i d y l   d e r i v a t i v e   of  f o r m u l a  

( 1 4 ) ,   f o r   e x a m p l e   w i t h   l i t h i u m   a l u m i n i u m   h y d r i d e .  



The  c o m p o u n d s   of  f o r m u l a   (14)  c a n   be  p r e p a r e d   b y  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   (15)  w i t h   4 - c y a n o b u t y r i c  

a c i d ,   ammonium  p e r s u l p h a t e   and  s i l v e r   n i t r a t e .  

( i i i )   f o r   t h o s e   c o m p o u n d s   in  w h i c h   X  i s   o x y g e n   and   Y 

i s   m e t h y l e n e ;   by  r e d u c i n g   a  c o m p o u n d   of  f o r m u l a   ( 1 6 )  

( 1 7 ) ,   or  ( 1 8 ) : -  

w h e r e   R1  to  R3  a re   as  d e f i n e d   w i t h   r e f e r e n c e   t o  

f o r m u l a   (1)  and  R16  is   a  c o v a l e n t   bond  or  C 1 - 3  
a l k y l e n e ,   u s i n g   l i t h i u m   a l u m i n i u m   h y d r i d e ,   or  b y  

r e a c t i n g   a  compound   of  f o r m u l a   (19)  w i t h   3 - a m i n o p r o p a n o l  

u n d e r   b a s i c   c o n d i t i o n s .  

The  c o m p o u n d s   of  f o r m u l a   ( 1 6 ) ,   ( 1 7 ) ,   and  (18)  c a n   b e  

p r e p a r e d   by  r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   (20)  or  ( 2 1 )  



w i t h   3 - a m i n o p r o p a n o l   or  3 - h y d r o x y p r o p i o n i t r i l e   u n d e r  

b a s i c   c o n d i t i o n s .   The  c o m p o u n d s   of   f o r m u l a   (19)  can   b e  

p r e p a r e d   by  s u c c e s s i v e l y   r e a c t i n g   a  c o m p o u n d   of  f o r m u l a  

(21)  w i t h   t h i o n y l   c h l o r i d e   and  an  amine   R1R2NH. 

C o m p o u n d s   of  f o r m u l a   (11)  and  (12)  a r e   known  and  c a n  

be  p r e p a r e d   by  known  p r o c e d u r e s   as  d e s c r i b e d   in  E u r o p e a n  

P a t e n t   A p p l i c a t i o n s   5 9 8 4 ,   5 9 8 5 ,   28117  and  2 8 4 8 2 .  

C o m p o u n d s   of  f o r m u l a   (1)  w h e r e   W  i s   Y1R10  a n d  
R10  is   a  g r o u p   of  f o r m u l a   (5)  can   be  p r e p a r e d   b y  

r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   (22)  : -  

w h e r e   R1,  R2,  R3  and  Y1  a r e   as  d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   ( 1 ) ;   R17  i s   C1-C4  a l k y l ,   X1 

is   o x y g e n ,   NR11  or  NR12;  w h e r e   R a n d   R a r e  

as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   (1)  w i t h   a n  
amine   of  f o r m u l a   R11NH2  or  R 1 2 N H 2  w h e r e   R a n d  

R12  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   to  f o r m u l a   ( 1 ) .  

C o m p o u n d s   of  f o r m u l a   (1)  w h e r e   W  i s   a  g r o u p   o f  

f o r m u l a : -  



can   be  p r e p a r e d   by  r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 2 3 ) : -  

w h e r e   R1  to   R3  and  Y1  a r e   as  d e f i n e d   w i t h   r e f e r e n c e  

to  f o r m u l a   (1)  and  R17  is   C1-6  a l k y l ,   w i t h   an  a m i n e  

of  f o r m u l a   R 1 1 N H 2 .  

T h e s e   r e a c t i o n s   can   be  c a r r i e d   o u t   in  an  o r g a n i c  

s o l v e n t   f o r   e x a m p l e   a  C1-6  a l k a n o l   ( in   p a r t i c u l a r  

m e t h a n o l ,   e t h a n o l ,   or  p r o p a n o l )   c h l o r o f o r m ,   d i e t h y l e t h e r ,  

t e t r a h y d r o f u r a n   or  b e n z e n e .  

The  r e a c t i o n s   can   be  c a r r i e d   o u t   a t   m o d e r a t e  

t e m p e r a t u r e   f o r   e x a m p l e   f rom  a m b i e n t   to   t h e   r e f l u x  

t e m p e r a t u r e   of  t he   s o l v e n t .  

The  a m i n e s   R 1 1 N H 2  a n d   R12NH2  a r e   d e s c r i b e d  

in  B e l g i a n   P a t e n t   No  8 8 2 0 7 1   and  t h e i r   r e a c t i o n   w i t h  

c o m p o u n d s   of   f o r m u l a   (22)  can   be  c a r r i e d   o u t   in  a  s a m e  

way  as  t h e   a n a l o g o u s   r e a c t i n g   d e s c r i b e d   in  t h i s  

B e l g i a n   P a t e n t .  

Where   one  of  t he   g r o u p s   R11  or  R12  in  t h e  

compound   of  f o r m u l a   (1)  so  o b t a i n e d   is   c y a n o ,   t he   c y a n o  



g r o u p   can   be  c o n v e r t e d   i n t o   c a r b a m o y l   by  r e a c t i n g   w i t h  

d r y   h y d r o g e n   c h l o r i d e   in  a  C1-6   a l k a n o l   and  i n  

p a r t i c u l a r   m e t h a n o l   a t   r e d u c e d   t e m p e r a t u r e s   f o r   e x a m p l e  

f r o m   0 - 5 ° C .  

Where   one  of  R11  or  R12  in   t h e   c o m p o u n d   o f  

f o r m u l a   (1)  i s   h y d r o g e n   i t   c a n   be  c o n v e r t e d   i n t o   C 1 - 6  

a l k a n o y l   by  a c y l a t i o n   w i t h   f o r   e x a m p l e   t h e   C 1 - 6  

a l k a n o y l c h l o r i d e .  

Where   R11  in  t h e   c o m p o u n d   of  f o r m u l a   (1)  s o  

o b t a i n e d   i s   s u l p h a m o y l   and  R12  i s   h y d r o g e n ,   t h e   g r o u p  

=NH  can  be  c o n v e r t e d   i n t o   k e t o   (=0)  by  h y d r o l y s i s .  

I n t e r m e d i a t e s   of  f o r m u l a   (23)  can   be  p r e p a r e d   b y  

a n a l o g y   w i t h   known  m e t h o d s   f r o m   t h e   c o r r e s p o n d i n g   n i t r i l e  

of   f o r m u l a   ( 2 4 ) : -  

T h i s   in  t u r n   c a n   be  made  as  p r e v i o u s l y   d e s c r i b e d   h e r e i n  

f o r   t h e   p r e p a r a t i o n   of  c o m p o u n d s   of   f o r m u l a   (14)  and  ( 1 8 )  

or  by  a n a l o g y   w i t h   t h e s e   m e t h o d s .  

Ac id   a d d i t i o n   s a l t s   of  c o m p o u n d s   of  f o r m u l a   ( 1 )  

c an   be  f o r m e d   f rom  t he   c o r r e s p o n d i n g   b a s e s   by  s t a n d a r d  

p r o c e d u r e s   f o r   e x a m p l e   by  r e a c t i n g   t h e   b a s e   w i t h   an  a c i d  

in  a  C l - 6   a l k a n o l   or  by  t h e   use   of  an  i o n - e x c h a n g e  

r e s i n .   S a l t s   of   c o m p o u n d s   of  f o r m u l a   (1)  can   b e  

i n t e r c o n v e r t e d   u s i n g   an  i o n - e x c h a n g e   r e s i n .  



The  a c t i v i t y   of  t h e   c o m p o u n d s   of  f o r m u l a   (1)  a s  

h i s t a m i n e   H 2 - a n t a g o n i s t s   can   be  d e m o n s t r a t e d   by  t h e i r  

a b i l i t y   to   i n h i b i t   h i s t a m i n e - s t i m u l a t e d   s e c r e t i o n   o f  

g a s t r i c   a c i d   f r o m   t h e   l u m e n - p e r f u s e d   s t o m a c h s   of  r a t s  

a n a e s t h e t i s e d   w i t h   u r e t h a n e ,   and  to   r e v e r s e   h i s t a m i n e -  

i n d u c e d   i n h i b i t i o n   of  c o n t r a c t i o n s   of  t h e   i s o l a t e d   r a t  

u t e r u s .   T h e s e   a r e   a c t i o n s   of  h i s t a m i n e   w h i c h ,   a c c o r d i n g  

to   Ash  and  S c h i l d ,   B r i t .   J .   P h a r m a c .   C h e m o t h e r .   27  2 4 7  

( 1 9 6 6 ) ,   a r e   n o t   m e d i a t e d   by  h i s t a m i n e   H 1 - r e c e p t o r s .  

The  h i s t a m i n e   H 2 - a n t a g o n i s t   a c t i v i t y   of  t h e  

c o m p o u n d s   can   a l s o   be  d e m o n s t r a t e d   by  t h e   i n h i b i t i o n   o f  

h i s t a m i n e - s t i m u l a t e d   a c i d   s e c r e t i o n   in  t h e   H e i d e n h a i n  

Pouch   Dog,  t h e   i n h i b i t i o n   of  h i s t a m i n e - i n d u c e d  

t a c h y c a r d i a   in  t h e   i s o l a t e d   g u i n e a   p i g   r i g h t   a t r i u m   a n d  

t h e   i n h i b i t i o n   of   h i s t a m i n e - i n d u c e d   v a s o d i l a t a t i o n   in  t h e  

a n a e s t h e t i s e d   c a t .  

I n h i b i t i o n   of  h i s t a m i n e - s t i m u l a t e d   s e c r e t i o n   o f  

g a s t r i c   a c i d   can   be  m e a s u r e d   by  u s i n g   a  l u m e n - p e r f u s e d  

s t o m a c h s   of  r a t s   a n a e s t h e t i s e d   w i t h   u r e t h a n e   u s i n g   t h e  

f o l l o w i n g   m o d i f i c a t i o n   of  t h e   m e t h o d   of  Ghosh  and  S c h i l d ,  

B r i t .   J .   P h a r m a c .   C h e m o t h e r .   13  54  ( 1 9 5 8 ) :  

F e m a l e   S p r a g u e - D a w l e y   r a t s   ( 1 6 0 - 2 0 0   g)  a r e   s t a r v e d  

o v e r n i g h t   and  a n a e s t h e t i s e d   w i t h   u r e t h a n e   g i v e n   i n t r a -  

p e r i t o n e a l l y   in  one  d o s e   (200  mg) .   The  t r a c h e a   a n d  

j u g u l a r   v e i n s   a r e   b o t h   c a n n u l a t e d   and  a  m i d - l i n e   i n c i s i o n  

i s   made  in  t he   a b d o m e n   e x p o s i n g   t h e   s t o m a c h   w h i c h   i s  

c l e a r e d   f rom  c o n n e c t i v e   t i s s u e .   A  s m a l l   i n c i s i o n   i s   m a d e  

in  t he   rumen  of  t h e   s t o m a c h   and  t h e   s t o m a c h   is   w a s h e d  

w i t h   5%  w/v  g l u c o s e   s o l u t i o n .   The  o e s o p h a g u s   i s  

p a r t i a l l y   c l e a r e d   of  c o n n e c t i v e   t i s s u e   and  c a n n u l a t e d  

w i t h   p o l y t h e n e   t u b i n g   and  t h e   o e s o p h a g u s   and  v a g i   a r e  

t h e n   c u t   above   t h e   c a n n u l a .   An  i n c i s i o n   is   made  in  t h e  

a n t r u m   and  a  c a n n u l a   is   p a s s e d   i n t o   t h e   s t o m a c h   v i a   t h e  



r u m i n a l   i n c i s i o n   and  t h r o u g h   i n t o   t h e   a n t r u m   so  t h a t   t h e  

head   of  t h e   c a n n u l a   l i e s   in  t h e   body  of  t h e   s t o m a c h .   A 

f u n n e l - s h a p e d   c a n n u l a   i s   i n s e r t e d   in  t h e   r u m i n a l   i n c i s i o n  

and  t i e d   i n t o   p o s i t i o n   so  t h a t   t h e   l i n e   b e t w e e n   t h e   r u m e n  

and  t h e   body  c o i n c i d e s   w i t h   t h e   edge   of  t h e   f u n n e l .   T h e  

a n t r a l   c a n n u l a   i s   t i e d   i n t o   p l a c e   to   r e d u c e   t h e  

p o s s i b i l i t y   t h a t   a n t r a l l y   r e l e a s e d   g a s t r i n   w i l l   e f f e c t  

g a s t r i c   a c i d   s e c r e t i o n .   Two  s t a b   wounds   a r e   made  in  t h e  

a b d o m i n a l   w a l l ,   and  t h e   s t o m a c h   c a n n u l a e   p a s s e d   t h r o u g h .  

The  s t o m a c h   i s   p e r f u s e d   t h r o u g h   t h e   o e s o p h a g e a l   a n d  

s t o m a c h   c a n n u l a e   w i t h   5.4%  w/v  g l u c o s e   s o l u t i o n   a t   37°  a t  

l - 2 m l   m i n - 1 .   The  e f f l u e n t   i s   p a s s e d   o v e r   a  m i c r o - f l o w  

pH  e l e c t r o d e   and  r e c o r d e d   by  a  pH  m e t e r   f e d   to   a n  

a n t i - l o g   u n i t   and  f l a t - b e d   r e c o r d e r .   The  b a s a l   o u t p u t  

of  a c i d   s e c r e t i o n   f r o m   t h e   s t o m a c h   i s   m o n i t o r e d   b y  

m e a s u r e m e n t   of  t h e   pH  of  t h e   p e r f u s i o n   e f f l u e n t .   A 

s u b - m a x i m a l   d o s e   of  h i s t a m i n e   i s   c o n t i n u o u s l y   i n f u s e d  

i n t o   t he   j u g u l a r   v e i n   and  p r o d u c e s   a  s t a b l e   p l a t e a u   o f  

a c i d   s e c r e t i o n   and  t h e   pH  of  t h e   p e r f u s i o n   e f f l u e n t   i s  

d e t e r m i n e d   when  t h i s   c o n d i t i o n   i s   o b t a i n e d .   I n f u s i o n   o f  

h i s t a m i n e   a t   a  r a t e   of  0 . 2 5   m i c r o m o l   k g - 1 m i n - 1  

p r o d u c e s   70%  of  maximum  h i s t a m i n e   s t i m u l a t e d   g a s t r i c   a c i d  

s e c r e t i o n .   The  t e s t   c o m p o u n d   i s   t h e n   a d m i n i s t e r e d  

i n t r a v e n o u s l y   i n t o   t h e   s e c o n d   j u g u l a r   v e i n   and  w a s h e d   i n  

w i t h   g l u c o s e   s o l u t i o n   ( 0 . 2   ml ,   5.4%  w / v ) .   The  d i f f e r e n c e  

in  a c i d   s e c r e t i o n   b e t w e e n   b a s a l   o u t p u t   and  t h e   h i s t a m i n e  

s t i m u l a t e d   p l a t e a u   l e v e l   and  t h e   r e d u c t i o n   of  a c i d  

s e c r e t i o n   c a u s e d   by  t h e   t e s t   c o m p o u n d   a r e   c a l c u l a t e d   f r o m  

t h e   d i f f e r e n c e   in  pH  of  t h e   p e r f u s i o n   e f f l u e n t .   ED50 .  
v a l u e s   ( f o r   i n h i b i t i n g   s u b - m a x i m a l   a c i d   s e c r e t i o n   by  50%) 

a r e   d e t e r m i n e d   by  a d m i n i s t e r i n g   one  d o s e   of  t e s t   c o m p o u n d  

to  one  r a t   and  r e p e a t i n g   t h i s   in  a t   l e a s t   f o u r   r a t s   f o r  

each   of  t h r e e   or  more   d o s e   l e v e l s .   The  r e s u l t s   o b t a i n e d  

a r e   t h e n   u s e d   to  c a l c u l a t e   t h e   ED50  v a l u e   by  t h e  

s t a n d a r d   m e t h o d   of  l e a s t   s q u a r e s .  



H e i d e n h a i n   p o u c h   dogs   can   be  p r e p a r e d   and  u s e d   a s  

d e s c r i b e d   in  E u r o p e a n   S p e c i f i c a t i o n   1 5 1 3 8 .  

In  t h e   g u i n e a   p i g   a t r i u m   t e s t   a  s p o n t a n e o u s l y  

b e a t i n g   i s o l a t e d   p o r t i o n   of  t h e   g u i n e a   p i g   r i g h t   a t r i u m  

i s   s e c u r e d   u n d e r   t e n s i o n   (300  mg)  b e t w e e n   an  a n c h o r a g e  

and  a  t r a n s d u c e r   in  a  15  ml  t i s s u e   b a t h   and  i m m e r s e d   i n  

McEwens  s o l u t i o n   w i t h  c o n s t a n t   a e r a t i o n   a t   a  t e m p e r a t u r e  

of  37°C .   The  o u t p u t   f rom  t h e   t r a n s d u c e r   i s   a m p l i f i e d .  

O u t p u t   i s   in  t u r n   f e d   to   a  f l a t   bed  r e c o r d e r .   M e a s u r e d  

a m o u n t s   o f   h i s t a m i n e   a r e   a d d e d   to   t h e   t i s s u e   b a t h   so  t h a t  

t h e   h i s t a m i n e   c o n c e n t r a t i o n   i n c r e a s e s   s t e p - w i s e   u n t i l   t h e  

r a t e   of  b e a t i n g   r e a c h e s   a  maximum.  The  t i s s u e   b a t h   i s  

w a s h e d   o u t   and  f i l l e d   w i t h   f r e s h   McEwens   s o l u t i o n  

c o n t a i n i n g   c o m p o u n d   u n d e r   t e s t .   The  s o l u t i o n   i s   l e f t   i n  

c o n t a c t   w i t h   t h e   t i s s u e   f o r   60  min .   and  m e a s u r e d   a m o u n t s  

of  h i s t a m i n e   a r e   a d d e d   a g a i n   u n t i l   a  maximum  r a t e   i s  

r e c o r d e d .   The  a s s a y   i s   r e p e a t e d   w i t h   i n c r e a s i n g  

c o n c e n t r a t i o n s   of  t e s t   compound   and  t h e   d o s e   of  h i s t a m i n e  

g i v i n g   50%  of  maximum  r a t e   i s   n o t e d .   A  d o s e   r a t i o   (DR) 

was  c a l c u l a t e d   by  c o m p a r i n g   t he   c o n c e n t r a t i o n s   o f  

h i s t a m i n e   r e q u i r e d   to   p r o d u c e   50%  maximum  r e s p o n s e   in  t h e  

a b s e n c e   and  in  t h e   p r e s e n c e   of  t h e   a n t a g o n i s t .   A  p l o t   o f  

Log  DR-1  a g a i n s t   LOG  D  ( t h e   c o n c e n t r a t i o n   of  c o m p o u n d  

u n d e r   t e s t )   i s   made  and  t h e   p o i n t   of  i n t e r s e c t i o n   w i t h  

t h e   Log  (DR-1)  o r d i n a t e   i s   t a k e n   as  t h e   m e a s u r e   of  t h e  

a c t i v i t y   (pA2  v a l u e ) .  

To  i l l u s t r a t e   t h e   l e v e l   of  a c t i v i t y   of  t h e   c o m p o u n d s  

of  t h e   i n v e n t i o n   we  have   d e t e r m i n e d   t h a t   t h e   p r o d u c t s   o f  

E x a m p l e s   1  and  2  have   ED50  v a l u e s   in  t h e   l u m e n - p e r f u s e d  

r a t   t e s t   of  l e s s   t h a n   0 .1   m i c r o m o l   kg -1  i . v .   and  pA2 
v a l u e s   i n   t he   g u i n e a   p i g   a t r i u m   t e s t   of  more  t h a n   7 . 0 .  

In  o r d e r   to   use   c o m p o u n d s   of  f o r m u l a   (1)  or  a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f   f o r   m e d i c a l  



p u r p o s e s ,   t h e y   a r e   n o r m a l l y   f o r m u l a t e d   in  a c c o r d a n c e   w i t h  

s t a n d a r d   p h a r m a c e u t i c a l   p r a c t i c e   as  p h a r m a c e u t i c a l  

c o m p o s i t i o n s .  

The  i n v e n t i o n   f u r t h e r   p r o v i d e s   p h a r m a c e u t i c a l  

c o m p o s i t i o n s   c o m p r i s i n g   a  c o m p o u n d   of  f o r m u l a   (1)  a b o v e  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t  

t h e r e o f   t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

c a r r i e r .  

C o m p o u n d s   of  f o r m u l a   (1)  and  t h e i r   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   a c i d   a d d i t i o n   s a l t s   may  be  a d m i n i s t e r e d  

o r a l l y ,   p a r e n t e r a l l y ,   c u t a n e o u s l y   or  r e c t a l l y .  

C o m p o u n d s   of  f o r m u l a   (1)  and  t h e i r   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   s a l t s   w h i c h   a r e   a c t i v e   when  g i v e n   o r a l l y   c a n  

be  f o r m u l a t e d   as  s y r u p s ,   t a b l e t s ,   c a p s u l e s   a n d  

l o z e n g e s .   A  s y r u p   f o r m u l a t i o n   w i l l   g e n e r a l l y   c o n s i s t   o f  

a  s u s p e n s i o n   or  s o l u t i o n   of   t h e   c o m p o u n d   or  s a l t   in   a  

s u i t a b l e   l i q u i d   c a r r i e r   f o r   e x a m p l e ,   e t h a n o l ,   g l y c e r i n e  

or  w a t e r   w i t h   a  f l a v o u r i n g   or  c o l o u r i n g   a g e n t .   W h e r e  

t h e   c o m p o s i t i o n   i s   in  t h e   f o rm  of  a  t a b l e t ,   any  s u i t a b l e  

p h a r m a c e u t i c a l   c a r r i e r   r o u t i n e l y   u s e d   f o r   p r e p a r i n g   s o l i d  

f o r m u l a t i o n s   may  be  u s e d .   E x a m p l e s   of  s u c h   c a r r i e r s  

i n c l u d e   m a g n e s i u m   s t e a r a t e ,   s t a r c h ,   l a c t o s e ,   s u c r o s e   a n d  

c e l l u l o s e .  

T y p i c a l   p a r e n t e r a l   c o m p o s i t i o n s   c o n s i s t   of  a  

s o l u t i o n   or  s u s p e n s i o n   of  t h e   c o m p o u n d   or  s a l t   in   a  

s t e r i l e   a q u e o u s   c a r r i e r   or  p a r e n t e r a l l y   a c c e p t a b l e   o i l .  

T y p i c a l   c o m p o s i t i o n s   f o r   a d m i n i s t r a t i o n   to   t h e   s k i n  

i n c l u d e   l o t i o n s   and  c r e a m s   in  w h i c h   t h e   c o m p o u n d   o f  

f o r m u l a   (1)  or  s a l t   t h e r e o f   i s   c o n t a i n e d   in  a  l i q u i d  

v e h i c l e .  



A  t y p i c a l   s u p p o s i t o r y   f o r m u l a t i o n   c o m p r i s e s   a  

c o m p o u n d   of  f o r m u l a   (1)  or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

s a l t   t h e r e o f   w h i c h   i s   a c t i v e   when  a d m i n i s t e r e d   in  t h i s  

way,   w i t h   a  b i n d i n g   a n d / o r   l u b r i c a t i n g   a g e n t   s u c h   a s  

g e l a t i n   or  c o c o a   b u t t e r   or  o t h e r   low  m e l t i n g   v e g e t a b l e  

w a x e s   or  f a t s .  

P r e f e r a b l y   t he   c o m p o s i t i o n   i s   in  u n i t   d o s e   f o rm  s u c h  

as  a  t a b l e t   or  c a p s u l e   so  t h a t   t h e   p a t i e n t   may  a d m i n i s t e r  

to  h i m s e l f   a  s i n g l e   d o s e .  

The  p h a r m a c e u t i c a l   c o m p o s i t i o n s   of  t h e   i n v e n t i o n  

w i l l   n o r m a l l y   be  a d m i n i s t e r e d   to   man  f o r   t h e   t r e a t m e n t   o f  

p e p t i c   u l c e r s   and  o t h e r   c o n d i t i o n s   c a u s e d   or  e x a c e r b a t e d  

by  g a s t r i c   a c i d i t y   in  t h e   same  g e n e r a l   m a n n e r   as  t h a t  

e m p l o y e d   f o r   known  h i s t a m i n e   H 2 - a n t a g o n i s t s ,   d u e  

a l l o w a n c e   b e i n g   made  in  t e r m s   of  d o s e   l e v e l s   f o r   t h e  

p o t e n c y   of  t h e   c o m p o u n d   of  t h e   p r e s e n t   i n v e n t i o n   r e l a t i v e  

to  known  h i s t a m i n e   H 2 - a n t a g o n i s t s .   Thus  an  a d u l t  

p a t i e n t   w i l l   r e c e i v e   an  o r a l   d o s e   of  b e t w e e n   15  mg  a n d  

1500  mg  and  p r e f e r a b l y   b e t w e e n   20  mg  and  250  mg  or  a n  

i n t r a v e n o u s ,   s u b c u t a n e o u s ,   or  i n t r a m u s c u l a r   d o s e   o f  

b e t w e e n   1 .5   mg  and  150  mg,  and  p r e f e r a b l y   b e t w e e n   5  mg 

and  20  mg  of   c o m p o u n d   of  f o r m u l a   (1)  or  p h a r m a c e u t i c a l l y  

a c c e p t a b l e   s a l t   t h e r e o f   c a l c u l a t e d   as  t h e   f r e e   b a s e ,   t h e  

c o m p o s i t i o n   b e i n g   a d m i n i s t e r e d   1  to   6  t i m e s   p e r   d a y .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   t h e   i n v e n t i o n .  



EXAMPLES 

E x a m p l e   1 

(a)  A  s o l u t i o n   of  2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l -  

m e t h y l t h i o ) e t h y l a m i n e   (1  g)  in  e t h a n o l   (10  ml)  was  a d d e d  

o v e r   10  m i n u t e s   to   a  s o l u t i o n   o f  d i m e t h y l c y a n o d i t h i o i m i d o -  

c a r b o n a t e   ( 0 . 7 1   g)  in   e t h a n o l   (15  m l ) .   The  s o l u t i o n   w a s  

s t i r r e d   f o r   30  m i n u t e s ,   e v a p o r a t e d   to   d r y n e s s   and  t h e  

r e s i d u e   p u r i f i e d   by  e l u t i o n   f rom  a  c o l u m n   of  s i l i c a   g e l  

w i t h   7.5%  m e t h a n o l / c h l o r o f o r m   to  y i e l d   N - c y a n o - S - m e t h y l -  

N ' - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) e t h y l ] -  

i s o t h i o u r e a   ( 0 . 9 7   g)  as  a  c l e a r   o i l .  

(b)  A  s o l u t i o n   of  N - c y a n o - S - m e t h y l - N ' - [ 2 - ( 4 -  

d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] -  

i s o t h i o u r e a   ( 0 . 9 2   g)  in   16%  m e t h y l a m i n e   in  e t h a n o l   w a s  

a l l o w e d   to  s t a n d   a t   a m b i e n t   t e m p e r a t u r e   o v e r   18  h o u r s .  

The  s o l v e n t   was  r e m o v e d   in  v a c u o   and  t h e   r e s i d u e   p u r i f i e d  

by  c h r o m a t o g r a p h y   on  s i l i c a   g e l   e l u t e d   w i t h   20% 

m e t h a n o l / c h l o r o f o r m   f o l l o w e d   by  r e c r y s t a l l i s a t i o n   f r o m  

e t h a n o l / e t h e r   1 : 5  t o   y i e l d   N - c y a n o - N ' - m e t h y l - N " -  

[ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -   p y r i d y l m e t h y l t h i o ) e t h y l ] -  

g u a n i d i n e   ( 0 . 4 8   g)  as  w h i t e   p r i s m s   m . p .   1 1 4 - 1 1 5 . 5 ° .  

C 1 4 H 2 2 N 6 S  
f o u n d   C,  5 4 . 8 5 % ;   H,  7 .18%;   N,  2 7 . 3 1 % ;   S,  1 0 . 8 3 %  

r e q u i r e s   C,  5 4 . 8 7 % ;   H,  7 .24%;   N,  2 7 . 4 3 % ; S ,   1 0 . 4 6 % ;  

E x a m p l e   2 

(a)  2 - ( 4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

e t h y l a m i n e   ( 0 . 7 5   g)  in  m e t h a n o l   (10  ml)  was  a d d e d   o v e r   10 
m i n u t e s   to  a  s o l u t i o n   of  1 , 1 - d i t h i o m e t h y l - 2 - n i t r o e t h y l e n e  

m o n o s u l p h o x i d e   ( 0 . 6 5 5   g)  in  m e t h a n o l   (30  m l ) .   T h e  

s o l u t i o n   was  s t i r r e d   f o r   1 .5  h o u r s ,   e v a p o r a t e d   to  d r y n e s s  

and  t he   r e s i d u e   was  p u r i f i e d   by  c h r o m t o g r a p h y   on  a  s i l i c a  



g e l   c o l u m n   e l u t e d   w i t h   10%  m e t h a n o l / c h l o r o f o r m   to   y i e l d  

1 - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) e t h y l -  

a m i n o ] - l - m e t h y l t h i o - 2 - n i t r o e t h y l e n e   ( 0 . 8 5   g)  as  a  c l e a r  

o i l .  

(b)  A  s o l u t i o n   of  1 - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] - l - m e t h y l t h i o - 2 - n i t r o e t h y l e n e  

( 0 . 8 5   g)  in  16%  m e t h y l a m i n e   in  e t h a n o l   (40  ml)  was  a l l o w e d  

to  s t a n d   a t   a m b i e n t   t e m p e r a t u r e   f o r   36  h o u r s .   T h e  

s o l v e n t   was  r e m o v e d   in  v a c u o   and  t h e   p r o d u c t   was  p u r i f i e d  

by  c h r o m a t o g r a p h y   on  a  s i l i c a   g e l   c o l u m n   e l u t e d   w i t h   15% 

m e t h a n o l / c h l o r o f o r m   f o l l o w e d   by  r e c r y s t a l l i s a t i o n   f r o m  

a c e t o n i t r i l e   to   g i v e   1 - n i t r o - 2 - m e t h y l a m i n o - 2 - [ 2 - ( 4 -  

d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] -  

e t h y l e n e   ( 0 . 3 2   g)  m . p .   1 1 3  -   1 1 5 ° C .  

E x a m p l e   3 

A  s o l u t i o n   of  2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l -  

m e t h y l t h i o ) e t h y l a m i n e   ( 0 . 3 2 5   g)  and  2 - m e t h y l s u l p h i n y l - 3 -  

n i t r o p y r r o l e   ( 0 . 2 5   g)  was  r e f l u x e d   in  e t h a n o l   (12  ml)  o v e r  

6  d a y s .   The  s o l u t i o n   was  e v a p o r a t e d   to   d r y n e s s   and  t h e  

r e s i d u e   was  c h r o m a t o g r a p h e d   on  s i l i c a   g e l   e l u t e d   w i t h   10% 

m e t h a n o l / c h l o r o f o r m   to  g i v e   2 - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] - 3 - n i t r o p y r r o l e   ( 0 . 0 7 2   g)  a s  

a  y e l l o w   s o l i d   m . p .   9 0 - 9 5 ° C   d e c .  

E x a m p l e   4 

(a)  4 - D i m e t h y l a m i n o m e t h y l - 2 - c h l o r o m e t h y l p y r i d i n e  

d i h y d r o c h l o r i d e   i s   r e a c t e d   w i t h   t h i o u r e a   in  e t h a n o l   u n d e r  

r e f l u x .   R e m o v a l   of  t he   e t h a n o l   y i e l d s   4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l m e t h y l   i s o t h i o u r e a   t r i h y d r o c h l o r i d e .  

(b)  4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l   i s o t h i o -  

u r e a   t r i h y d r o c h l o r i d e   in  e t h a n o l   i s   r e a c t e d   w i t h   3 - c h l o r o -  

p r o p i o n i t r i l e   u n d e r   n i t r o g e n   and  in  t he   p r e s e n c e   of  s o d i u m  



h y d r o x i d e   in   w a t e r   to   g i v e   3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) p r o p i o n i t r i l e .  

(c)  3 - ( 4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

p r o p i o n i t r i l e   in  a  m i x t u r e   of   d r y   m e t h a n o l   and  d r y  

c h l o r o f o r m   u n d e r   n i t r o g e n   a t   2°C  i s   t r e a t e d   w i t h   d r i e d  

h y d r o g e n   c h l o r i d e   g a s   and  a l l o w e d   to   s t a n d   a t   c a .   0°C  t o  

g i v e   a f t e r   b a s i f i c a t i o n   w i t h   i c e   c o l d   p o t a s s i u m   c a r b o n a t e  

s o l u t i o n   m e t h y l   3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l -  

t h i o ) p r o p i o n i m i d a t e .   The  s o l v e n t s   a r e   r e m o v e d   a t   r e d u c e d  

p r e s s u r e   and  t h e   r e s i d u e   r e a c t e d   w i t h   c y a n a m i d e   in   d r y  

m e t h a n o l .   The  s o l v e n t   i s   r e m o v e d   u n d e r   r e d u c e d  p r e s s u r e  

and  t h e   r e s i d u e   i s   t r e a t e d   w i t h   c o l d   a q u e o u s   p o t a s s i u m  

c a r b o n a t e .   E x t r a c t i o n   of  t h e   o r g a n i c   c o m p o n e n t   of  t h e  

m i x t u r e   so  p r o d u c e d   w i t h   c h l o r o f o r m   and  c o n c e n t r a t i o n   o f  

t h e   c h l o r o f o r m   e x t r a c t   g i v e s   a  r e s i d u e   w h i c h   i s   r e a c t e d  

w i t h   m e t h a n o l i c   m e t h y l a m i n e   to   g i v e   N - c y a n o - N ' - m e t h y l - 3 - ( 4 -  

d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) p r o p i o n a m i d i n e .  

E x a m p l e   5 

A  s o l u t i o n   of  N - c y a n o - N ' - m e t h y l - 3 - ( 4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) p r o p i o n a m i d i n e   in   m e t h a n o l /  

c h o l o f o r m   i s   c o o l e d   to   0 - 5 ° C   and  t h r o u g h   i t   i s   p a s s e d  

h y d r o g e n   c h l o r i d e   g a s .   R e m o v a l   of  t h e   s o l v e n t   a t   r e d u c e d  

p r e s s u r e   y i e l d s   a f t e r   b e i n g   l e f t   to   s t a n d   N - c a r b a m o y l - N ' -  

m e t h y l - 3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

p r o p i o n a m i d i n e .  

E x a m p l e   6 

3 - ( 4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

p r o p i o n i t r i l e   in  a  m i x t u r e   of  d r y   m e t h a n o l   and  d r y  

c h l o r o f o r m   u n d e r   n i t r o g e n   a t   2°C  i s   t r e a t e d   w i t h   d r i e d  

h y d r o g e n   c h l o r i d e   gas   and  a l l o w e d   to   s t a n d   a t   c a .   0°C  t o  

g i v e   a f t e r   b a s i f i c a t i o n   w i t h   i c e   c o l d   p o t a s s i u m   c a r b o n a t e  

s o l u t i o n   m e t h y l - 3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l -  



t h i o ) p r o p i o n i m i d a t e   w h i c h   i s   r e a c t e d   in  m e t h a n o l   w i t h  

s u l p h a m i d e   u n d e r   r e f l u x .   E v a p o r a t i o n   of  t h e   s o l v e n t   a t  

r e d u c e d   p r e s s u r e   and  p u r i f i c a t i o n   of  t he   p r o d u c t   b y  

c h r o m a t o g r a p h y   y i e l d s   N - s u l p h a m o y l - 3 - ( 4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) p r o p i o n a m i d i n e .  

E x a m p l e  7  

(a)  3 - ( 4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

p r o p i o n i t r i l e   in  a  m i x t u r e   of  d ry   m e t h a n o l   and  d r y  

c h l o r o f o r m   u n d e r   n i t r o g e n   a t   2°C  i s   t r e a t e d   w i t h   d r i e d  

h y d r o g e n   c h l o r i d e   g a s   and  a l l o w e d   to   s t a n d   a t   c a .   0°C  t o  

g i v e   a f t e r   t r e a t m e n t   w i t h   c o l d   p o t a s s i u m   c a r b o n a t e  

s o l u t i o n   and  s o l v e n t   e x t r a c t i o n   m e t h y l - 3 - ( 4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) p r o p i o n i m i d a t e .  

(b)  M e t h y l - 3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l -  

t h i o ) p r o p i o n i m i d a t e   i s   a d d e d   to   a  m e t h a n o l   s o l u t i o n   o f  

c y a n a m i d e .   A f t e r   s t a n d i n g   o v e r n i g h t   N - c y a n o - 3 - ( 4 -  

d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) p r o p i o n a m i d i n e   i s  

o b t a i n e d .  

E x a m p l e   8 

A  s o l u t i o n   of  N - c y a n o - 3 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l m e t h y l t h i o ) p r o p i o n a m i d a t e   in  m e t h a n o l / c h l o r o f o r m   i s  

c o o l e d   to   0 -5°C  and  t h r o u g h   i t   i s   p a s s e d   h y d r o g e n   c h l o r i d e  

g a s .   Remova l   of  t h e   s o l v e n t   a t   r e d u c e d   p r e s s u r e   y i e l d s  

N - c a r b a m o y l - 5 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

p r o p i o n a m i d i n e .  

E x a m p l e   9 

(a)  Ammonium  p e r s u l p h a t e   in  w a t e r   and  5 - c y a n o -  

p e n t a n o i c   a c i d   in  w a t e r   a r e   a d d e d   s e p a r a t e l y   a n d  

s i m u l t a n e o u s l y   o v e r   30  m i n u t e s   to  a  m i x t u r e   of  4 - d i m e t h y l -  



a m i n o m e t h y l p y r i d i n e   s i l v e r   n i t r a t e ,   w a t e r   and  c o n c e n t r a t e d  

s u l p h u r i c   a c i d   s t i r r e d   a t   8 0 ° .   The  r e a c t i o n   m i x t u r e   i s  

s t i r r e d   a t   80°  f o r   1 .5   h o u r s ,   c o o l e d ,   p o u r e d   o n t o   c r u s h e d  

i c e   and  a q u e o u s   a m m o n i a .   The  s o l u t i o n   i s   e x t r a c t e d   w i t h  

c h l o r o f o r m   and  t h e   c h l o r o f o r m   e x t r a c t s   a r e   w a s h e d   w i t h  

d i l u t e   s o d i u m   h y d r o x i d e ,   d r i e d   o v e r   m a g n e s i u m   s u l p h a t e ,  

and  c o n c e n t r a t e d   in   v a c u o   to   g i v e   5 - ( 4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l ) p e n t a n o n i t r i l e .  

(b)  5 - ( 4 - D i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l ) p e n t a n o n i t r i l e  

in  a  m i x u t e   of  d r y   m e t h a n o l   and  d ry   c h l o r o f o r m   u n d e r  

n i t r o g e n   a t   2°C  i s   t r e a t e d   w i t h   d r i e d   h y d r o g e n   c h l o r i d e  

g a s   and  a l l o w e d   to   s t a n d   a t   c a .   0°C  to   g i v e   a f t e r  

t r e a t m e n t   w i t h   c o l d   p o t a s s i u m   c a r b o n a t e   s o l u t i o n   a n d  

s o l v e n t   e x t r a c t i o n   m e t h y l - 5 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l ) p e n t a n o i m i d a t e .  

(c)  M e t h y l - 5 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l ) -  

p e n t a n o i m i d a t e   i s   a d d e d   to   a  m e t h a n o l   s o l u t i o n   o f  

c y a n a m i d e .   A f t e r   s t a n d i n g   o v e r n i g h t   N - c y a n o - 5 - ( 4 -  

d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l ) p e n t a n o a m i d i n e   i s   o b t a i n e d .  

E x a m p l e   10  

A  s o l u t i o n   of   N - c y a n o - 5 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 -  

p y r i d y l ) p e n t a n o a m i d i n e   in   m e t h a n o l / c h o l o f o r m   i s   c o o l e d   t o  

0 - 5 ° C   and  t h r o u g h   i t   i s   p a s s e d   h y d r o g e n   c h l o r i d e   g a s .  
R e m o v a l   of  t he   s o l v e n t   a t   r e d u c e d   p r e s s u r e   y i e l d s   a f t e r  

l e a v i n g   t h e   r e s i d u e   to   s t a n d   N - c a r b a m o y l - 5 - ( 4 - d i m e t h y l -  

a m i n o m e t h y l - 2 - p y r i d y l ) p e n t a n o a m i d i n e .  

E x a m p l e   1 1  

(a)  A  s o l u t i o n   of  2 - ( 4 - p i p e r i d i n o m e t h y l - 2 - p y r i d y l -  

m e t h y l t h i o ) e t h y l a m i n e   ( 2 . 6 5   g)  in  e t h a n o l   (25  ml)  w a s  
a d d e d   o v e r   30  m i n u t e s   to   a  s o l u t i o n   of  d i m e t h y l c y a n o d i -  



t h i o i m i d o c a r b o n a t e   (3  g)  in  e t h a n o l   (40  m l ) .   T h e  

s o l u t i o n   was  s t i r r e d   f o r   1  h o u r ,   e v a p o r a t e d   to   d r y n e s s   a n d  

t h e   r e s i d u e   c h r o m a t o g r a p h e d   on  s i l i c a ,   e l u t e d   w i t h  

c h l o r o f o r m - m e t h a n o l   to  g i v e   N - c y a n o - S - m e t h y l - N ' - [ 2 - ( 4 -  

p i p e r i d i n o m e t h y l t h i o ) e t h y l ] i s o t h i o u r e a   ( 3 . 1 2   g)  as  a  c l e a r  

o i l .  

(b)  A  s o l u t i o n   of  N - c y a n o - S - m e t h y l - N ' - [ 2 - ( 4 -  

p i p e r i d i n o m e t h y l t h i o ) e t h y l ] i s o t h i o u r e a   ( 1 . 0 1   g)  in  33% 

m e t h y l a m i n e   in  e t h a n o l   (25  ml)  was  a l l o w e d   to  s t a n d   a t  

room  t e m p e r a t u r e   f o r   16  h o u r s .   The  s o l v e n t   was  r e m o v e d  

in  v a c u o   and  t h e   r e s i d u e   p u r i f i e d   by  c h r o m a t o g r a p h y   o n  

s i l i c a   g e l   e l u t e d   w i t h   c h l o r o f o r m - m e t h a n o l   f o l l o w e d   b y  

r e c r y s t a l l i s a t i o n   f r o m   c h l o r o f o r m - p e n t a n e   to   g i v e  

N - c y a n o - N ' - m e t h y l - N " - [ 2 - ( 4 - p i p e r i d i n o m e t h y l - 2 - p y r i d y l -  

m e t h y l t h i o ) e t h y l ] - g u a n i d i n e   ( 0 . 7 3   g)  as  a  c o l o u r l e s s   s o l i d  

m . p .   7 9 - 8 1 ° C .  

C17H26N6S 
Found   C,  5 8 . 9 6 % ;   H,  7 .54%;   N,  2 4 . 3 2 % ;   S,  9 . 2 3 %  

r e q u i r e s   C,  5 8 . 9 3 % ;   H,  7 .56%;   N,  2 4 . 2 6 % ;   S,  9 . 2 5 %  

E x a m p l e   12 

3 - [ 4 - ( 1 - P i p e r i d i n o m e t h y l ) p y r i d y l - 2 - o x y ] p r o p y l a m i n e  

( 1 . 1 8   g ) ,   2 - m e t h y l s u l p h i n y l - 3 - n i t r o p y r r o l e   ( 0 . 7 5   g)  a n d  

e t h a n o l   (40  ml)  w e r e   r e f l u x e d   f o r   t h r e e   d a y s .   T h e  

r e a c t i o n   m i x t u r e   was  e v a p o r a t e d   to   d r y n e s s   and  t h e   d a r k  

b rown  r e s i d u e   p u r i f i e d   by  c h r o m a t o g r a p h y   on  s i l i c a   g e l  

u s i n g   c h l o r o f o r m - m e t h a n o l   as  e l u e n t .   A f t e r  

r e c r y s t a l l i s a t i o n   f r o m   e t h y l   a c e t a t e - e t h e r   2 - ( 3 - [ 4 - ( 1 -  

p i p e r i d i n o m e t h y l ) - p y r i d y l - 2 - o x y ] p r o p y l a m i n o ) - 3 - n i t r o p y r r o l e  

was  o b t a i n e d   as  a  y e l l o w   s o l i d   m.p .   1 0 6 . 5 - 1 0 8 . 5 ° C ,  

( 0 . 1 6   g ) .  



C 1 8 H 2 5 N 5 O 3  
Found   C,  6 0 . 0 5 % ;   H,  7 . 05%;   N,  1 9 . 1 0 %  

r e q u i r e s   C,  6 0 . 1 5 % ;   H,  7 . 01%;   N,  1 9 . 4 9 % .  

E x a m p l e   13  

2 - ( 4 - D i m e t h y l a m i n o m e t h y l p y r i d - 2 - y l m e t h y l t h i o ) e t h y l -  

a m i n e   ( 1 . 0   g)  was  d i s s o l v e d   in  e t h a n o l   (40  m l ) ,   a n d  

2 - m e t h y l s u l p h i n y l - 3 - n i t r o - 4 - b e n z y l p y r r o l e   ( 0 . 9 2   g)  w a s  

a d d e d .   The  s o l u t i o n   was  s t i r r e d   u n d e r   r e f l u x   f o r   4 8  

h o u r s   and  t h e   e t h a n o l   was  d i s t i l l e d   o f f   t o   l e a v e   an  o i l y  

r e s i d u e   w h i c h   was  p u r i f i e d   by  c h r o m a t o g r a p h y   u s i n g  

c h l o r o f o r m - e t h a n o l   as  e l u e n t .   A f t e r   c r y s t a l l i s a t i o n  

f rom  i s o p r o p a n o l   2 - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l p y r i d - 2 - y l -  

m e t h y l t h i o ) e t h y l ] a m i n o - 3 - n i t r o - 4 - b e n z y l p y r r o l e   ( 0 . 1 0 8   g )  

m . p .   1 2 6 - 1 2 7 ° C   was  o b t a i n e d .  

E x a m p l e   14  

P h a r m a c e u t i c a l   C o m p o s i t i o n s  

A  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   o r a l   a d m i n i s t r a t i o n  

i s   p r e p a r e d   c o n t a i n i n g  



by  m i x i n g   t o g e t h e r   t h e   i n g r e d i e n t s   A  ( s u b s t i t u t i n g  

l a c t o s e   or  m i c r o c r y s t a l l i n e   c e l l o s e   f o r   d i b a s i c   c a l c i u m  

p h o s p h a t e   d i h y d r a t e   i f   d e s i r e d ) ,   a d d i n g   a  c o n c e n t r a t e d  

s o l u t i o n   of  p o l y v i n y l p y r r o l i d o n e   and  g r a n u l a t i n g ,   d r y i n g  

and  s c r e e n i n g   t h e   d r i e d   g r a n u l e s ;   a d d i n g   t h e   i n g r e d i e n t s  

B  to   t h e   d i r e d   g r a n u l e s   and  c o m p r e s s i n g   t h e   m i x t u r e   i n t o  

t a b l e t s   c o n t a i n i n g   100  mg,  150  mg  or  200  mg  of  t h e   f r e e  

b a s e .  

A  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   i n j e c t a b l e  

a d m i n i s t r a t i o n   i s   p r e p a r e d   by  c o n v e r t i n g   N - c y a n o - N ' -  

m e t h y l - N " - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) -  

e t h y l ]   g u a n i d i n e   i n t o   t he   h y d r o c h l o r i d e   s a l t   f o r m   a n d  

d i s s o l v i n g   t h i s   in  s t e r i l e   p y r o g e n - f r e e   w a t e r   to   g i v e   a  
1  to   5%  w/w  s o l u t i o n .   The  s o l u t i o n   i s   c l a r i f i e d   b y  

f i l t r a t i o n   and  f i l l e d   i n t o   v i a l s   w h i c h   a r e   s e a l e d   a n d  

s t e r i l i s e d .   A  s u i t a b l e   v i a l   c o n t a i n s  2   ml  of  t h e  

s o l u t i o n .  



1.  A  c o m p o u n d   of  f o r m u l a   (1)  : -  

and  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   t h e r e o f ,   w h e r e  
R1  and  R2  a r e   t h e   same  or  d i f f e r e n t   and  a r e   C 1 - 6  

a l k y l   or  w i t h   t h e   n i t r o g e n   a t o m   to   w h i c h   t h e y   a r e  

a t t a c h e d   f o r m   a  p y r r o l i d i n o   or  p i p e r i d i n o   g r o u p ;  
R3  is   C1-4   a l k y l e n e ;  

W  is   a  g r o u p   -XYCH2CH2NHR4  in  w h i c h  

Y  i s   m e t h y l e n e   or  s u l p h u r ;  

X  is   m e t h y l e n e   or   o x y g e n ,   p r o v i d e d   t h a t   i t   i s   m e t h y l e n e  

when  Y  i s   s u l p h u r ,  

and  R4  i s   a  g r o u p   of  f o r m u l a   ( 2 ) : -  

w h e r e   R5  is   NCN,  NN02,  NH  or  CHN02  and  R6  i s  

h y d r o g e n ,   h y d r o x y ,   a m i n o ,   C1-6   a l k y l ,   C 2 - 4  
a l k y n y l ;   or  R4  i s   a  g r o u p   of  f o r m u l a   ( 3 ) : -  



w h e r e   R7  i s   a  c o v a l e n t   bond   or  m e t h y l e n e   or  e t h a n e - 1 ,  

2 - d i y l   o p t i o n a l l y   s u b s t i t u t e d   w i t h   one  C1-6   a l k y l  

g r o u p   or  a  s e c o n d   C1-6   a l k y l   g r o u p   or  a  p h e n y l  

(C1-6  a l k y l )   g r o u p ,   or  a  g r o u p   of  f o r m u l a   ( 4 ) : -  

w h e r e   R8  i s   h y d r o g e n ;   C1-6  a l k y l ,   o p t i o n a l l y  
s u b s t i t u t e d   p h e n y l   or  p h e n y l   (C1-6  a l k y l ) ,   ( t h e  

s u b s t i t u e n t s   b e i n g   one  or  more  C1-6  a l k y l   o r  

C1-6   a l k o x y   g r o u p s   or  h a l o g e n   a t o m s   or  a  

m e t h y l e n e d i o x o   g r o u p ) ,   or  o p t i o n a l l y   s u b s t i t u t e d  

f u r a n y l -   or  t h i e n y l -   or  p y r i d y l ( C 1 - 6   a l k y l )   ( t h e  

s u b s t i t u e n t s   b e i n g   one  or  more  C1-6  a l k y l   o r  

C1-6   a l k o x y   g r o u p s ) ;   and  R9  is   h y d r o g e n ,   C 1 - 6  

a l k y l   or  b e n z y l ,  

or  W  i s   Y1R10  w h e r e  

Y1  i s   (CH2)a   where   a  i s   f r om  3  to   6  o r  

( C H 2 ) b S ( C H 2 ) d  w h e r e   b  a n d   d  a r e   t h e   same  o r  

d i f f e r e n t   and  a r e   f rom  1  to  3  o r  

O ( C H 2 ) f   where   f  i s   f rom  2  to   5 

and  R10  is   a  g r o u p   of  f o r m u l a   ( 5 ) : -  



w h e r e   R11  i s   c y a n o ,   c a r b a m o y l ,   u r e i d o ,   h y d r o x y ,   C 1 - 6  
a l k o x y ,   C 1 - 6   a l k a n o y l ,   C1-6   a l k a n o y l a m i n o ,  

a r y l s u l p h a m o y l ,   a r a l k a n o y l ,   c a r b o x y m e t h y l   or  a  

g r o u p   of   f o r m u l a   ( 6 ) : -  

w h e r e   R13  i s   C1-6   a l k y l ,   h a l o C 1 - 6 a l k y l ,   o p t i o n a l l y  

s u b s i t u t e d   p h e n y l ,   a m i n o ,   mono  or  d i ( C l - 6 ) a l k a n o y l -  
a m i n o ,   a r y l a m i n o   or  a r y l a l k a n o y l a m i n o ;  

R12  i s   h y d r o g e n   C1-6   a l k y l   C2-6   a l k a n o y l ,   C 2 - 6  
a l k e n y l ,   C 2 - 6   a l k y n y l ,   c y a n o ;  

or  R10  i s   a  g r o u p   of  f o r m u l a   -CONHR14  w h e r e   R14  i s  

h y d r o g e n ,   C1-6   a l k y l ,   h y d r o x y   or  s u l f a m o y l .  

2.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   1,  w h e r e   R1  a n d  
R2  a r e   t h e   same  and   a r e   C l - 6   a l k y l .  

3.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   2,  w h e r e   R1  a n d  
R2  a r e   b o t h   m e t h y l .  

4.  A  c o m p o u n d   as   c l a i m e d   in   any  one  of  c l a i m s  

1  to  3,  w h e r e   R3  i s   m e t h y l e n e .  

5.  A  c o m p o u n d   as  c l a i m e d   in  any  one  of  c l a i m s  

1  to  4,  w h e r e   R 1 R 2 N R 3  i s   d i m e t h y l a m i n o m e t h y l .  

6.  A  c o m p o u n d   as  c l a i m e d   in  any  one  of  c l a i m s  

1  to  5,  w h e r e   X  i s   m e t h y l e n e   and  Y  i s   s u l p h u r .  

7.  A  c o m p o u n d   as  c l a i m e d   in  any  one  of  c l a i m s  

1  to  5,  w h e r e   X  i s   o x y g e n   and  Y  i s   m e t h y l e n e .  



8.  A  c o m p o u n d   as  c l a i m e d   in  any  one  of  c l a i m s  

1  to  7,  w h e r e   R4  is   a  g r o u p   of   f o r m u l a   (2)  : -  

9.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   8,  w h e r e   R5  i s  

-NCN.  

10.   A  c o m p o u n d   as  c l a i m e d   in  c l a i m   9,  w h e r e   R5  i s  

-CHNO2.  

11.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   9  or  c l a i m   1 0 ,  

w h e r e   R6  i s   C1-6   a l k y l .  

12.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   11,  w h e r e   R  

i s   m e t h y l .  

13.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   1  w h e r e   W  i s  
Y 1 R 1 0 .  

14.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   13  w h e r e   R10  

is   a  g r o u p   of  f o r m u l a   ( 5 ) : -  

w h e r e   R11  is   c y a n o ,   c a r b a m o y l ,   or  a  g r o u p   of  f o r m u l a  

( 6 ) : -  

w h e r e   R13  i s   a m i n o ,   and  R12  is   h y d r o g e n .  



15.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   14  w h e r e   Y1  i s  

( C H 2 ) S ( C H 2 ) 2 .  

16.  N - c y a n o - N ' - m e t h y l - N " - [ 2 - ( 4 - d i m e t h y l a m i n o m e t h y l -  

2 - p y r i d y l m e t h y l t h i o ) e t h y l ]   g u a n i d i n e   and  i t s  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s .  

17.  1 - N i t r o - 2 - m e t h y l a m i n o - 2 - [ 2 - ( 4 - d i m e t h y l a m i n o -  

m e t h y l - 2 - p y r i d y l m e t h y l t h i o ) e t h y l a m i n o ] e t h y l e n e   and  i t s  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s .  

18.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   as  c l a i m e d  

in   any  one  of  c l a i m s   1  to   17  w h i c h   c o m p r i s e s  

(a)  f o r   c o m p o u n d s   o f  f o r m u l a   (1)  w h e r e   R4  i s   a  

g r o u p   of  f o r m u l a   (2)  as  p r e v i o u s l y   d e f i n e d ,   r e a c t i n g   a  

c o m p o u n d   of  f o r m u l a   (7)  : -  

w h e r e   R1,  R 2 ,  R 3 ,   X  and  Y  a r e   as   d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   (1)  w i t h   a  c o m p o u n d   of  f o r m u l a  

( 8 ) : -  

w h e r e   B1  i s   a  g r o u p   d i s p l a c e a b l e   by  a m i n e ,   B2  i s   a  

g r o u p   d i s p l a c e a b l e   w i t h   a m i n e   or  i s   NHR6  [whe re   R6  i s  



as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   ( 2 ) ] ,   and  B3 

i s   a  g r o u p   R5  or  NCO2C6H5  and  w h e r e   B2  i s   a  

g r o u p   d i s p l a c e a b l e   by  a m i n e   r e a c t i n g   w i t h   an  a m i n e   o f  

f o r m u l a   ( 9 ) : -  

and  w h e r e   B3  is   NCO2C6H5  and  o p t i o n a l l y   when  B3 

i s   NCN,  c o n v e r t i n g   t h e   g r o u p   i n t o   NH; 

(b)  f o r   c o m p o u n d s   of  f o r m u l a   (1)  w h e r e   R4  i s   a  

g r o u p   of  f o r m u l a   (3)  or  (4)  as  p r e v i o u s l y   d e f i n e d ,  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 1 0 ) : -  

w h e r e   R1,  R2  and  R3  a r e   as  d e f i n e d   w i t h   r e f e r e n c e  

to  f o r m u l a   ( 1 ) ,   AlA2  is   e i t h e r   a  g r o u p   XYCH2CH2NH2 
w h e r e   X  and  Y  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a  

(1)  o r ,   when  X  and  Y  in  f o r m u l a   (1)  r e p r e s e n t   m e t h y l e n e  
and  s u l p h u r   r e s p e c t i v e l y ,   A1  i s   m e t h y l e n e   and  A2  i s   a  

l e a v i n g   g r o u p   d i s p l a c e a b l e   by  t h i o l ,   w i t h   a  c o m p o u n d   o f  

f o r m u l a   (11)  or  ( 1 2 ) : -  

w h e r e   D  i s   a  l e a v i n g   g r o u p   d i s p l a c e a b l e   w i t h   a m i n e   w h e n  



A1A2  i s   XYCH2CH2NH2  or   i s   HSCH2CH2NH-  when  A1  i s  

m e t h y l e n e   and  A   i s   a  l e a v i n g   g r o u p   d i s p l a c e a b l e   b y  

t h i o l .  

(c)  f o r   t h e   p r e p a r a t i o n   of  c o m p o u n d s   of  f o r m u l a   ( 1 )  

w h e r e   W  i s   Y1R10  and  R10  i s   a  g r o u p   of  f o r m u l a   ( 5 )  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 2 2 ) : -  

w h e r e   R1,  R2,  R 3  a n d   Y1  a r e   as  d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   ( 1 ) ,   R17  i s   C1-6  a l k y l ,   X1  i s  
o x y g e n ,  N R 1 1   or  NR12;  w h e r e   R11  and  R12  a r e   a s  

d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   (1)  w i t h   an  a m i n e  

of  f o r m u l a   R11NH2,  or  R 1 2 N H 2  w h e r e   R  ,   a n d  
R12  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   ( 1 )  

(d)  f o r   t h e   p r e p a r a t i o n   of  c o m p o u n d s   of   f o r m u l a   ( 1 )  

w h e r e   R11  i s   as  p r e v i o u s l y   d e f i n e d   and  R12  i s  

h y d r o g e n ,   r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 2 3 ) : -  

w h e r e   R1  to  R3  and  Y1  a r e   as  d e f i n e d   w i t h   r e f e r e n c e  

to  f o r m u l a   (1)  and  R17  is   C1-6  a l k y l ,   w i t h   an  a m i n e  



of  f o r m u l a   R 1 1 N H 2  w h e r e   R11  is   as  d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   ( 1 ) ;  

and  w h e r e   one  of  t h e   g r o u p s   R11  or  R12  in   t h e  

compound   of  f o r m u l a   (1)  so  o b t a i n e d   is   c y a n o   o p t i o n a l l y  

c o n v e r t i n g   i t   i n t o   c a r b a m o y l ;  

w h e r e   a t   l e a s t   one  of  R11  or  R12  in  t h e   c o m p o u n d   o f  

f o r m u l a   (1)  so  o b t a i n e d   i s   h y d r o g e n ,   o p t i o n a l l y  

c o n v e r t i n g   i t   i n t o   C1-6  a l k a n o y l ;  

w h e r e   R11  in  t h e   c o m p o u n d   of  f o r m u l a   (1)  so  o b t a i n e d   i s  

s u l p h a m o y l   and  R12  is   h y d r o g e n ,   o p t i o n a l l y   h y d r o l y s i n g  

t h e   g r o u p   NHR12  to  a  k e t o   g r o u p ;  

and  o p t i o n a l l y   c o n v e r t i n g   a  c o m p o u n d   of  f o r m u l a   ( 1 )  

p r o d u c e d   by  any  one  of  s t e p s   (a)  to   (d)  i n t o   a  s a l t .  

19.  A  p h a r a m a c e u t i c a l   c o m p o s i t i o n   c o m p r i s i n g   a  

compound   as  c l a i m e d   in  any  one  of  c l a i m s   1  to   17  and   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r .  



1.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  f o r m u l a  

(1)  : -  

and  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   t h e r e o f ,   w h e r e  
R 1  a n d   R2  a r e   t h e   same  or  d i f f e r e n t   and  a r e   C 1 - 6  

a l k y l   or  w i t h   t h e   n i t r o g e n   a tom  t o   w h i c h   t h e y   a r e  
a t t a c h e d   fo rm  a  p y r r o l i d i n o   or  p i p e r i d i n o   g r o u p ;  

R 3  i s  C 1 - 4  a l k y l e n e ;  

W  i s   a  g r o u p   -XYCH2CH2NHR4  in   w h i c h  

Y  i s   m e t h y l e n e   or  s u l p h u r ;  

X  i s   m e t h y l e n e   or  o x y g e n ,   p r o v i d e d   t h a t   i t   i s   m e t h y l e n e  

when  Y  i s   s u l p h u r ,  

and  R4  i s   a  g r o u p   of  f o r m u l a   ( 2 ) : -  

w h e r e   R5  i s   NCN,  NN02,  NH  or  CHN02  and  R6  i s  

h y d r o g e n ,   h y d r o x y ,   a m i n o ,   C1-6   a l k y l ,   C 2 - 4  
a l k y n y l ;   or  R4  i s   a  g r o u p   of  f o r m u l a   ( 3 ) : -  



w h e r e   R7  i s   a  c o v a l e n t   bond  or  m e t h y l e n e   or  e t h a n e - 1 ,  

2 - d i y l   o p t i o n a l l y   s u b s t i t u t e d   w i t h   one  C1-6  a l k y l  

g r o u p   or  a  s e c o n d   C1-6   a l k y l   g r o u p   or  a  p h e n y l  

(C1-6  a l k y l )   g r o u p ,   or  a  g r o u p   of  f o r m u l a   ( 4 ) : -  

w h e r e   R8  i s   h y d r o g e n ;   C l - 6   a l k y l ,   o p t i o n a l l y  

s u b s t i t u t e d   p h e n y l   or  p h e n y l   (C1-6  a l k y l ) ,   ( t h e  
s u b s t i t u e n t s   b e i n g   one  or  more   C1-6  a l k y l   o r  

C1-6   a l k o x y   g r o u p s   or  h a l o g e n   a toms   or  a  

m e t h y l e n e d i o x o   g r o u p ) ,   or  o p t i o n a l l y   s u b s t i t u t e d  

f u r a n y l -   or  t h i e n y l -   or  p y r i d y l ( C 1 - 6   a l k y l )   ( t h e  
s u b s t i t u e n t s   b e i n g   one  or  more   C1-6  a l k y l   o r  

C1-6  a l k o x y   g r o u p s ) ;   and  R9  i s   h y d r o g e n ,   C 1 - 6  
a l k y l   or  b e n z y l ,  

or  W  i s   Y1R10  w h e r e  

Y1  i s   (CH2)a   w h e r e   a  i s   f r o m   3  to  6  o r  

( C H 2 ) b S ( C H 2 ) d   w h e r e   b  a n d   d  a r e   t h e   same  o r  
d i f f e r e n t   and  a r e   f rom  1  to   3  o r  

O ( C H 2 ) f   w h e r e  f   i s   f r o m  2   t o  5  

and  R10  is   a  g r o u p   of  f o r m u l a   ( 5 ) : -  



w h e r e   R11  i s   c y a n o ,   c a r b a m o y l ,   u r e i d o ,   h y d r o x y ,   C 1 - 6  
a l k o x y ,   C1-6   a l k a n o y l ,   C1-6   a l k a n o y l a m i n o ,  

a r y l s u l p h a m o y l ,   a r a l k a n o y l ,   c a r b o x y m e t h y l   o=  a  

g r o u p   of  f o r m u l a   ( 6 ) : -  

w h e r e   R13  i s   C1-6   a l k y l ,   h a l o C 1 - 6 a l k y l ,   o p t i o n a l l y  

s u b s i t u t e d   p h e n y l ,   a m i n o ,   mono  or  d i ( C 1 - 6 ) a l k a n o y l -  
a m i n o ,   a r y l a m i n o   or  a r y l a l k a n o y l a m i n o ;  

R12  is   h y d r o g e n   C 1 - 6   a l k y l   C2-6  a l k a n o y l ,   C 2 - 6  
a l k e n y l ,   C2-6   a l k y n y l ,   c y a n o ;  

or  R10  i s   a  g r o u p   of   f o r m u l a   -CONHR14  w h e r e   R14  i s  

h y d r o g e n ,   C1-6   a l k y l ,   h y d r o x y   or  s u l f a m o y l ;  

w h i c h   c o m p r i s e s  

(a)  f o r   c o m p o u n d s   of  f o r m u l a   (1)  w h e r e   R4  is  a  

g r o u p   of  f o r m u l a   (2)  as  p r e v i o u s l y   d e f i n e d ,   r e a c t i n g   a  

c o m p o u n d   of  f o r m u l a   (7)  : -  

w h e r e   R1,  R2,  R3,  X  and  Y  a r e   as  d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   (1)  w i t h   a  c o m p o u n d   of  f o r m i l a  

( 8 ) : -  



w h e r e   B1  i s   a  g r o u p   d i s p l a c e a b l e   by  a m i n e ,   B2  i s   a  

g r o u p   d i s p l a c e a b l e   w i t h   a m i n e   or  i s   NHR6  [ w h e r e   R6  i s  

as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   ( 2 ) ] ,   and  B3 

i s   a  g r o u p   R5  or  NCO2C6H5  and  w h e r e   B2  i s   a  

g r o u p   d i s p l a c e a b l e   by  a m i n e   r e a c t i n g   w i t h   a n  a m i n e   o f  

f o r m u l a   ( 9 ) : -  

and  w h e r e   B3  i s   NCO2C6H5  and  o p t i o n a l l y   when  B3 

i s   NCN,  c o n v e r t i n g   t h e   g r o u p   i n t o   NH; 

(b)  f o r   c o m p o u n d s   of   f o r m u l a   (1)  w h e r e   R4  i s   a  

g r o u p   of  f o r m u l a   (3)  or  (4)  as  p r e v i o u s l y   d e f i n e d ,  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 1 0 ) : -  

w h e r e   R1,  R2  and  R3  a r e   as   d e f i n e d   w i t h   r e f e r e n c e  

to  f o r m u l a   ( 1 ) ,   A l A 2  i s   e i t h e r   a  g r o u p   XYCH2CH2NH2 
where   X  and  Y  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a  

(1)  o r ,   when  X  and  Y  in  f o r m u l a   (1)  r e p r e s e n t   m e t h y l e n e  
and  s u l p h u r   r e s p e c t i v e l y ,   A1  i s   m e t h y l e n e   and  A2  i s   a  

l e a v i n g   g r o u p   d i s p l a c e a b l e   by  t h i o l ,   w i t h   a  c o m p o u n d   o f  

f o r m u l a   (11)  or  ( 1 2 ) : -  



w h e r e   D  i s   a  l e a v i n g   g r o u p   d i s p l a c e a b l e   w i t h   a m i n e   w h e n  

AlA2  i s   XYCH2CH2NH2  or   i s   HSCH2CH2NH-  when  A1  i s  

m e t h y l e n e   and  A  i s   a  l e a v i n g   g r o u p   d i s p l a c e a b l e   b y  

t h i o l .  

(c)  f o r   t h e   p r e p a r a t i o n   of  c o m p o u n d s   of  f o r m u l a   (1 )  

w h e r e   W  i s   Y1R10  and  R10  i s   a  g r o u p   of  f o r m u l a   ( 5 )  

r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   ( 2 2 ) : -  

w h e r e   R l ,   R2,  R3  and   Y1  a r e   as  d e f i n e d   w i t h  

r e f e r e n c e   t o   f o r m u l a   ( 1 ) ,   R17  is   C1-6   a l k y l ,   X1  i s  

o x y g e n ,   NR11  or  NR12;   w h e r e   R a n d   R   a r e   a s  
d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   (1)  w i t h   an  a m i n e  

of  f o r m u l a   R11NH2,  or   R 1 2 N H 2  w h e r e   R11,   a n d  
R12  a r e   as  d e f i n e d   w i t h   r e f e r e n c e   to   f o r m u l a   ( 1 )  

(d)  f o r   t h e   p r e p a r a t i o n   of  c o m p o u n d s   of  f o r m u l a   ( 1 )  
w h e r e   R11  i s   as  p r e v i o u s l y   d e f i n e d   and  R12  i s  

h y d r o g e n ,   r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( 2 3 ) : -  



w h e r e   R1  to   R3  and  Y1  a r e   as  d e f i n e d   w i t h   r e f e r e n c e  

to  f o r m u l a   (1)  and  R17  is   C1-6   a l k y l ,   w i t h   an  a m i n e  

of  f o r m u l a   R 1 1 N H 2  w h e r e   R11  i s   as  d e f i n e d   w i t h  

r e f e r e n c e   to   f o r m u l a   ( 1 )  ;  

and  w h e r e   one  of  t h e   g r o u p s   R11  or  R12  in   t h e  

c o m p o u n d   of  f o r m u l a   (1)  so  o b t a i n e d   i s   c y a n o   o p t i o n a l l y  

c o n v e r t i n g   i t   i n t o   c a r b a m o y l ;  

w h e r e   a t   l e a s t   one  of  R11  or  R12  in  t h e   c o m p o u n d   o f  

f o r m u l a   (1)  so  o b t a i n e d   i s   h y d r o g e n ,   o p t i o n a l l y  

c o n v e r t i n g   i t   i n t o   C1-6  a l k a n o y l ;  

w h e r e   R11  in  t he   c o m p o u n d   of  f o r m u l a   (1)  so  o b t a i n e d   i s  

s u l p h a m o y l   and  R12  is  h y d r o g e n ,   o p t i o n a l l y   h y d r o l y s i n g  
t h e   g r o u p   NHR12  to  a  k e t o   g r o u p ;  

and  o p t i o n a l l y   c o n v e r t i n g   a  c o m p o u n d   of  f o r m u l a   (1 )  

p r o d u c e d   by  any  one  of  s t e p s   (a)  to   (d)  i n t o   a  s a l t .  
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